seen, but there seems to be a dissociation in these increased Na -Ca exchanger (NCX) activity and an processes in certain types of volume overload hypertrophy enhanced I (inward potassium current) [16] . In Lim's K ( Fig. 1) . Such an interesting dissociation is shown in this transgenic disease model, calcineurin inhibition with issue of Cardiovascular Research by Peschar et al. [2] . The cyclosporin prevented an increase in ventricular mass and findings of this paper underscore the independent nature of myocyte size associated with pressure overload hyperelectrical remodeling in volume overload hypertrophy in trophy [6, 17, 18] . It also attenuated the APD prolongation contrast to pressure overload hypertrophy. Furthermore, in both subepicardial and subendocardial myocytes, althe adverse and irreversible nature of electrophysiological though the APD did not normalize completely [6] . The changes in volume overload hypertrophy become abuncalcineurin inhibition may have a direct effect on hydantly clear.
pertrophy through inhibition of L-type calcium channels 21 Electrical remodeling is characterized by delayed reporesulting in diminished intracellular Ca , which acts as a larization, prolonged action potential duration (APD), central point in hypertrophic signaling pathways [19] . increased dispersion of refractoriness, and increased elecApparently, as shown by Peschar et al. [2] in this issue of trophysiological heterogeneity within the ventricular the journal, the electrical remodeling that occurs in a bradycardia-volume overload state may be more persistent or permanent even after the volume overload is corrected. This raises the question of whether processes of electrical load hypertrophy. The degree of eccentricity of hyperremodeling and myocardial hypertrophy are independent trophy, arrangement of the myocytes in relation to one phenomena and are dissociated. It has been shown that an another, and the spatial orientation of the myofibrils may agent like cyclosporin A that reverses hypertrophy does play an important role in the heterogeneity of the electrical not decrease the incidence of sudden death [19] . If it is not remodeling process seen in volume overload states. Morehypertrophy, then myocardial fibrosis and resultant electriover, the extent of collagen remodeling and its crosscal anisotropy, electrophysiological intramyocardial hetlinking nature may have an impact on the electrical erogeneity, and changes in intracellular calcium handling remodeling process by an increase in the dispersion of may be the underlying reasons for this electrophysiological refractoriness. remodeling and arrhythmogenesis. The changes in the collagen content, phenotype and cross-linking associated with myocardial fibrosis and remodeling [20] can be an 2 . Unanswered questions and future goals important contributor to these electrophysiological changes.
Further research is required to address several unanThe difference in the regression of electrical remodeling swered questions in the area of electrical remodeling. Do in pressure versus volume overload states is enigmatic.
the extent and type of electrophysiological remodeling Upregulation of the NCX gene, NCX transcript, and differ in the various types of volume overload states? Is the proteins is essential in myocardial hypertrophy, but the extent of APD-prolongation greater in volume overload NCX exchanger current (activity) is downregulated in states than in pressure overload states? The electrical hypertrophied myocardium [5] . In bradycardia-induced remodeling in age-related myocardial hypertrophy is more volume overload hypertrophy, studies have documented persistent and this may be due to a greater prolongation of small increases in NCX exchanger activity [21] . There are APD [22] . Does the aberration due to chronic pacing itself also differences in structural remodeling associated with contribute to electrophysiological remodeling? The electrivolume overload hypertrophy compared to pressure overcal remodeling seen in volume overload secondary to 1 21 [5] W ang Z, Nolan B, Kutschke W, Hill JA. Na -Ca exchanger complete heart block with a ventricular escape rhythm can heart failure and fatal arrhythmias.
Electrophysiologic characteristics of cells spanning the left ventricular wall of human heart: evidence for presence of M cells. J Am Coll
